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Abstract
Objectives To compare the image quality of CTwith iterative
reconstruction alone and in association with projection-based
single-energy metal artifact reduction (SEMAR) for the visu-
alization of specific periarticular soft tissue structures in pa-
tients with hip prostheses.
Methods CT studies from 48 consecutive patients with a
hip prosthesis (24 unilateral and 24 bilateral) were ret-
rospectively reconstructed using two different methods:
iterative reconstruction (IR) alone and IR associated
with SEMAR. The influence of metallic artifacts on
the identification of various periarticular structures was
evaluated subjectively by two readers. The image quality was
compared in patients with unilateral and bilateral prostheses.

Results Visualization of periprosthetic soft tissue was signif-
icantly improved by the SEMAR algorithm (p<0.0001).
When SEMAR was associated with IR, the gluteus minimus
and medius tendons, obturator internus muscle, prostate/
uterus and bladder could be seen with medium or high confi-
dence. There were no significant differences in image quality
between patients with unilateral or bilateral prosthesis when
SEMAR was used (p>0.2). This algorithm increased the detec-
tion of periarticular masses by 30 %.
Conclusion SEMAR significantly improves the image quality of
periarticular soft-tissue structures in patients with hip prostheses.
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Introduction

Total replacement surgery is often used to treat advanced
degenerative joint disease of the hip [1]. Although complica-
tion rates are low, the large numbers of prostheses implanted
mean that radiologists are likely to be confronted with post-
surgical periprosthetic complications [2]. CT is currently used
to evaluate bone and metal hardware complications of hip
arthroplasty and is the only method available for bone stock
analysis in patients evaluated for prosthetic replacement [3, 4].
Soft tissue complications after hip arthroplasty are less com-
mon than prosthetic loosening and displacement, but can
cause significant patient disability. Multiple periarticular
soft-tissue structures, such as gluteal tendons, the psoas ten-
don and sciatic nerve, can be implicated [5–7]. Although CT
has an important role in post-arthroplasty evaluation, there is
no evidence to support its use in diagnosing soft tissue
complications.

Sonography is a valuable option for the post-surgical eval-
uation of periprosthetic soft tissues of the hip [1]. In the
postoperative setting, however, sonographic evaluation
can be hindered by post-surgical scarring, soft tissue
calcifications and surgical material [8, 9]. Despite the
use of adapted sequences and acquisition parameters,
metallic artifacts still reduce the quality of MR images,
thereby obscuring periprosthetic soft-tissue anomalies. In
this context, techniques that improve imaging of soft
tissue structures on CT could be important for patient
care [1, 2].

The improvement of image quality using projection-based
algorithms for metallic artifact reduction (MAR) in patients
with metallic implants is well documented in the literature
[10–14]. Various authors have demonstrated the positive im-
pact of these techniques on the visualization of pelvic
organs in patients with total hip prostheses. Yet despite
the undisputed improvement in image quality achieved
using projection-based MAR, various aspects of their ap-
plication remain poorly understood. The diagnostic gain
associated with visualization of specific periarticular soft
tissue structures has not yet been directly evaluated in the
literature. Projection-based MAR is frequently used in
association with dual-energy, which can complicate the
acquisition protocol and increase the radiation dose.
Finally, the influence of the amount of metal on the
performance of projection-based MAR algorithms also
requires clarification.

In this investigation, we compared the image quality of CT
with iterative reconstruction (IR) alone and in association with
a SEMAR algorithm for the visualization of specific
periarticular soft tissue structures in patients with hip prosthe-
ses. This information might be expected to help ascertain the
role of CT with projection-based MAR in the diagnostic
workup of patients with hip prostheses.

Material and methods

Patients

From July 2012 to April 2013, hip CT studies were performed
on 48 consecutive patients with hip prostheses referred to our
institution. Patients had been referred for the evaluation of hip
pain after total hip arthroplasty; 24 had unilateral and 24
bilateral prostheses. Among the patients with bilateral pros-
theses, there were four hip arthrographies; these were exclud-
ed, giving a total of 68 hip prostheses available for evaluation.
Raw data from the examinations were retrospectively re-
trieved. This study was approved by the local ethics commit-
tee, and all patients were over 18 years of age.

Informed consent is not required by the ethics committee of
our institution for retrospective studies based on post-
processing of anonymized data.

Acquisition protocol

All CT examinations were performed using a 320-detector-
row CT scanner (Aquilion ONE, Toshiba Medical Systems,
Otawara, Japan). A single volume with 16 cm of z-axis
coverage was acquired in the sequential mode starting 3 cm
proximal to the acetabular roof. The acquisition parameters
were determined by the patient’s body mass index: tube rota-
tion time 0.75–1.0 s, 120–135 kVp, 100–450 mAs, slice
thickness 0.5 mm, FOV 32 cm and matrix 512×512. In
patients with bilateral prostheses, the acquisition volume was
positioned to include both hips.

Image post-processing

Two volumes were reconstructed for each patient, one using
an adaptive IR algorithm (AIDR 3D, Toshiba Medical
Systems) and one using IR in association with a SEMAR
algorithm (SEMAR, Toshiba Medical Systems). A standard
soft tissue kernel (FC08) was used for all reconstructions.
AIDR 3D is an adaptive noise-reduction algorithm that uses
a combination of raw data and image-based reconstruction
techniques that have been described previously [15, 16]. After
data acquisition, the volume with IR only was automatically
created by the scanner. Then the raw data were post-processed
on an external workstation, research workstation V6.0
(Toshiba Medical Systems, Otawara, Japan) to be reconstruct-
ed with the SEMAR algorithm [17].

The SEMAR algorithm is shown in Fig. 1 and is summa-
rized in the following steps:

1. Segmentation of metal parts in the iteratively reconstruct-
ed original image (first-pass image);

2. Forward reprojection of the metal image to find the metal
trace in the sinogram;
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3. Linear interpolation of the metal trace in the sinogram
using the nearby measurements;

4. Reconstruction of the interpolated sinogram (second-pass
image);

5. Segmentation of the interpolation-corrected image into
various tissue classes [18];

6. Forward reprojection of the combined image onto the
metal trace using linear integration of interpolated voxels
[19];

7. Blending of the original sinogram with the forward
reprojection of the tissue-classified image on the metal
trace using a linear baseline shift approach;

8. Reconstruction of the sinogram (third-pass image);
9. Blending of the reconstructed image with the metal image

to obtain the final image.

In step 1, the metal is differentiated on the original image
using either a simple fixed threshold or an automatic threshold
approach. Then, in step 2, the metal image is forward reprojected
to find themetal trace in the sinogram.A pixel-driven projector is
used to determine the region of the metal trace. Once the metal
trace has been obtained by forward reprojecting the metal image
(step 4), the metal-blocked part in the sinogram is linearly
interpolated using the neighboring non-metal-blocked measure-
ments. Next, the filled sinogram on the metal trace is reconstruct-
ed, resulting in the second-pass image.

The second-pass image is then classified into “air,” “water”
and “bone” by threshold differentiation to obtain a prior image,
which is forward reprojected onto the metal trace to provide an
estimate of the projection attributable to it. A ray driven forward
reprojection is implemented using linear integration of interpo-
lated voxels, which simulates a true line integral of an object. The

forward reprojection of the prior image may be on a very
different scale than the original sinogram because it is not
water-calibrated, whereas the original sinogram may be. In addi-
tion, if the prior image is reconstructed on a small FOV that does
not contain all the objects, the forward projection will have a
different scale than the original sinogram. Therefore, in step 7, in
order to blend the original sinogram with the reprojection on the
metal trace, a linear baseline shift approach is used to linearly
adjust the baseline of the forward projection so that it aligns with
the original sinogram in the metal region. Finally, the sinogram
with blended reprojection is fed to the reconstruction, leading to
the third-pass image.

Image analysis

All images were analyzed independently by two musculoskel-
etal radiologists (P.T. and J.M.) with 8 and 4 years of clinical
experience. The readers were blinded to clinical data. First, the
IR-only volumes were evaluated on a display console work-
station V4.74 (Toshiba Medical Systems, Otawara, Japan).
Then, after a 2-week interval, the IR associated with
SEMAR volumes was evaluated in the same manner.
Images were analyzed in the axial plane with a 40/400 HU
window width/level setting.

The influence of metallic artifacts on the visualization of
multiple soft-tissue periprosthetic structures was graded as fol-
lows: 0 = structure completely obscured; 1=marked artifacts
with questionable recognition; 2=faint anatomic recognition;
3=recognition with low confidence; 4=recognition with medi-
um confidence; 5=recognition with high confidence [11].
Seven soft tissue structures were evaluated in each patient:
gluteus minimus tendon, gluteus medius tendon, ilio-psoas

Fig. 1 Diagram demonstrating
the multiple steps of the MAR
algorithm used. FPJ = Forward
projection; FBP = filtered back
projection; Seg = segmentation of
metallic artifacts in the image
domain
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tendon, sciatic nerve, obturator internus muscle, bladder and
uterus/prostate. Although the bladder and uterus/prostate are
not usually involved in post-arthroplasty complications, they
were included in the analysis to allow for comparison between
the results obtained and findings in the literature. All slices
depicting a given structure were analyzed in the axial plane.
The slice that depicted the most prominent metallic artifacts
over each structure was chosen for grading. Slices were selected
by each reader independently. A global visualization score
ranging from 0 to 35 comprising the sum of the grades for each
structure was calculated for each prosthesis. In patients with
bilateral prostheses, the image quality was evaluated indepen-
dently on each side and was based only on analysis of the
specific anatomical structures described above (as opposed to
a global image aspect).

The readers also assessed the presence of periprosthetic
masses characterized by the identification of a space-
occupying anomaly of soft-tissue density clearly distinct from
periarticular anatomic structures. Only anomalies over 1.0 cm
in the greatest diameter were considered for evaluation. The
influence of the metallic artifacts on the visualization of these
abnormalities was classified in the same manner as previously
described. When visible, the appearance of gluteus medius
and minimus tendons was classified as normal, tendon thick-
ening and tendon discontinuity. Normal tendons were charac-
terized by well-defined tendon contours and a homogeneous
thickness throughout their length. Thickened tendons were
characterized by an abrupt variation in tendon width and
abnormal tendon contours. Tendon discontinuity was charac-
terized by a loss of visualization of the tendon fibers.

The volume computed tomography dose index (CTDIvol)
and the global dose length product (DLP) were estimated
based on a 32-cm phantom. Effective dose estimations were
obtained with a constant (k-factor) in mGy*cm*mSv−1of
0.0073 for the hip [20].

Statistics

The paired two-tailed Student’s t test was used to compare
quality scores. The non-paired Student’s t test was used to
compare quality scores between patients with unilateral and
bilateral prostheses. The ANOVA test was used to compare
image quality between the different types of prosthesis. A p
value of less than 0.05 was considered as the threshold of
statistical significance. Intra-class correlation coefficients
were calculated to assess inter-observer variability.

Results

There were 25 males and 23 females in the population studied
(male: ratio=1:0.92). Age ranged from 26 to 90 years (mean=

66.7±14.9 years). The mean ages among patients with unilat-
eral and bilateral prosthesis were almost identical (66.6±14.8
and 66.8±15.3 years, respectively). Body mass index (BMI)
was also similar (27.7±4.6 and 26.3±5.7, respectively). There
were 66 total hip prostheses (THPs) and two bipolar
hemiarthroplasties. Among the THPs evaluated there were
40 metal-on-polyethylene bearings, 12 ceramic-on-ceramic
bearings, 6 ceramic-on-polyethylene bearings and 8 metal-
on-metal bearings. Six prostheses did not have a metal back
on the acetabular component. There were no resurfacing pros-
theses in the studied population.

Visualization of periprosthetic soft tissue was significantly
improved by the SEMAR algorithm for both readers.
Interobserver agreement was considered to be excellent with
both reconstruction types (Intra class correlation coefficient=
0.91). The mean global score using IR alone was 8.5±6.6 and
6.4±5.6 for readers 1 and 2, respectively. When the SEMAR
algorithm was used, the mean global scores were significantly
higher at 28.0±4.4 and 26.8±4.5, respectively (p<0.0001).

The influence of metallic artifacts on image analysis varied
depending on the anatomic structure evaluated. Table 1 pre-
sents the structure-specific scores for both readers. Analysis of
the image quality scores of both readers allows some obser-
vations to be made. When IR alone was used, at least part of
the obturator internus muscle, ilio-psoas tendon and bladder
was completely obscured by the metallic artifacts; anatomic
recognition of the gluteus minimus and medius tendons and
the sciatic nerve was graded as questionable; faint recognition
of the prostate/uterus was possible. When IR was associated
with SEMAR, these structures (gluteus minimus and medius
tendons, the obturator internus muscle, the protate/uterus and
the bladder) could be seen with medium or high confidence
(mean quality scores varied from 3.8 to 4.8) (Figs. 2, 3 and 4).
Despite the positive effect of SEMAR visualization of the ilio-
psoas tendon, the sciatic nerve remained difficult (mean qual-
ity scores varied from 2.2 to 3.6) (Figs. 5 and 6). Recognition
of the ilio-psoas tendon was considered faint, and the sciatic
nerve was recognized only with low confidence. Based on

Table 1 Mean quality scores per structure for both readers using IR and
projection MAR

IR only Projection MAR

Anatomic structure Reader 1 Reader 2 Reader 1 Reader 2

Gluteus minimus tendon 1.3±1.4 1.0±1.2 4.2±1.1 3.8±1.3

Gluteus medius tendon 1.6±1.5 1.0±1.4 4.7±0.6 4.3±0.8

Sciatic nerve 1.6±1.8 1.3±1.5 3.6±1.5 3.6±1.6

Obturator internus muscle 0.7±1.3 0.3±0.9 4.5±1.0 4.2±1.0

Ilio-psoas tendon 0.2±0.6 0.2±0.7 2.2±1.7 2.5±1.5

Prostate/uterus 2.0±2.2 1.7±1.9 4.8±0.5 4.4±0.7

Bladder 0.9±1.7 0.6±1.3 4.0±1.3 4.0±1.2

Gobal mean 1.22 0.92 4.02 3.86

1240 Skeletal Radiol (2014) 43:1237–1246



these results, some practical recommendations are proposed in
Table 2.

Use of SEMAR allowed the identification of more
periarticular masses. The maximal diameters of these masses
ranged from 1.5 to 8.1 cm (mean=3.4±1.4 cm). Their dis-
tance from the prostheses varied from 0 to 6.7 cm (mean=1.4
±1.7 cm). On IR-only images, 14 and 13 masses were iden-
tified by readers 1 and 2, respectively. On SEMAR recon-
structed images the numbers increased to 20 and 19, respec-
tively, corresponding to increases of 30 % and 31.5 % in the
detection rate. An increase in the diagnostic confidence of
these anomalies was also noted when SEMARwas associated

with IR (Fig. 7). The mean grade of these lesions for reader
1 was 3.3±1.5 and 4.7±0.5 with and without SEMAR,
respectively. For reader 2 these values were 3.4±1.1 and
4.7±0.4.

Regarding the gluteal tendons, there was a large increase in
the detection of apparent pathology (thickening or discontinu-
ity) with the use of the SEMAR algorithm. Readers 1 and 2
identified 13 and 10 pathologic gluteus minimus tendons and
7 and 5 pathologic gluteus medius tendons using IR-only
images, respectively. With SEMAR readers 1 and 2 identified
41 and 39 pathologic gluteus minimus tendons and 26 and 20
pathologic gluteus medius, respectively. This represents

Fig. 2 A 54-year-old male with
bilateral metal on polyethylene
THP. a Coronal CT image at the
level of the gluteal minimus
tendons with IR-only
reconstruction using a soft tissue
window level (400/40 HU). Note
the prominent metallic artifact
that completely obscures these
tendons (red circles). b Coronal
CT image of the same anatomic
region, with the same window
settings using projection MAR.
The image quality is significantly
improved, and the gluteal
minimus tendons can now be
identified with high confidence
(arrowheads). Note that
compared to the opposite side, the
left tendon appears thickened

Fig. 3 A 77-year-old female with
bilateral metal on polyethylene
THP. a Coronal CT image at the
level of the gluteal medius tendons
with IR-only reconstruction using a
soft tissue window level (400/40
HU). Note the prominent metallic
artifact that completely obscures
these tendons (red circles). b
Coronal CT image of the same
anatomic region, with the same
window settings using projection
MAR. The image quality is
significantly improved, and the
gluteal medius tendons can now be
identified with high confidence
(arrowheads). Note that there is an
asymmetry of the myotendinous
junction of these tendons. On the
right the tendon appears longer,
which can be related to partial
tearing

Skeletal Radiol (2014) 43:1237–1246 1241



increases of 68.2–74 % and 73–75 % in the detection of an
abnormal appearance of gluteus minimus andmedius tendons.

There was a significant drop in the quality of IR-only
images in patients with bilateral prostheses when compared
to patients with unilateral prostheses (p<0.0001 for both
readers). The mean overall quality scores in patients with
unilateral prostheses were 14.5±6.1 and 11.4±5.3 for readers
1 and 2. The mean overall quality scores in patients with
bilateral prostheses were 5.2±4.0 and 3.7±3.5 for readers 1
and 2. With the use of the SEMAR algorithm, there were no
significant differences in the image quality between patients
with unilateral or bilateral prostheses (p>0.2 for both readers).

With SEMAR reconstructed images, the mean overall quality
scores in patients with unilateral prostheses were 28.8±4.6
and 27.4±4.9 for readers 1 and 2. The mean overall quality
scores in patients with bilateral prostheses were 27.5±4.3 and
26.4±4.3 for readers 1 and 2.

There was no significant difference in the image quality
scores in the different THP types on images reconstructed
with SEMAR (p=0.158 for reader 1 and 0.824 for reader 2).

The mean CTDIvol, DLP and effective dose delivered to
the patients evaluated were 32.5±19.9 mGy, 520.0±
318.8 mGy*cm and 3.7±2.3 mSv. Exposure was lower in
patients with unilateral THP. Table 3 presents the mean values

Fig. 4 A 70-year-old female with
a left-sided metal on polyethylene
THP. a Axial CT image
reconstructed with IR only. Metal
artifacts preclude analysis of the
ipsilateral internal obturator
muscle (red circle). b Axial CT
image of the same anatomic
region, with the same window
level (400/40 HU) using
projection MAR in which the
internal obturator muscle is
identified with high confidence.
In this case compared to the
contralateral muscle (thin arrow),
the left internal obturator muscle
shows a loss in volume and a few
areas of fatty atrophy

Fig. 5 A 52-year-old male with a
right-sided ceramic on
polyethylene THP. Two pairs of
axial CT images from distal and
proximal portions of the ilio-
psoas tendon at the level of the
proximal thigh with IR only (a)
and with projection MAR (b).
The same window level has been
used (400/40). The red circles in a
mark the expected position of the
ilio-psoas tendon, which is
completely obscured by the
metallic artifacts. In b the distal
portion of this tendon can be
identified with high confidence
(arrowhead in the right image);
however, at the level of the
acetabular cup this tendon is only
faintly recognized (arrowhead in
the left image)
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of CTDIvol and DLP and the effective dose for patients with
unilateral and bilateral THP.

Discussion

The use of IR has been shown to improve image quality in
patients with metallic implants [21]. The present results indi-
cate that despite these improvements, the visualization of
periprosthetic soft tissue structures using adaptive IR alone
remains greatly hampered by metallic artifacts. The anatomic
structures evaluated (gluteal tendons, ilio-psoas tendon, obtu-
rator internus muscle, sciatic nerve, uterus/prostate and

bladder) were at best faintly recognized with IR-only images.
The analysis of the ilio-psoas tendon, anterior and in close
proximity to the acetabular component, and the obturator
internus muscle medial to the prosthetic femoral head using
this type of reconstruction was particularly hindered (mean
scores 0.2 and 0.3–0.7, respectively). Thus, CTwith IR alone
cannot be recommended for the evaluation of periarticular soft
tissue complications of hip arthroplasty.

Use of the SEMAR algorithm in association with IR sig-
nificantly improved the image quality (p<0.0001). With
SEMAR, analysis of the gluteal tendons and the obturator
internus muscle was possible with medium to high confidence
(mean quality scores ranged from 3.8 to 4.7). Although

Fig. 6 A 52-year-old male with a
right-sided ceramic on
polyethylene THP. Axial CT
images with projection MAR
reconstruction with soft tissue
windowing (400/10 HU). The
residual metallic artifacts hinder
identification of the sciatic nerve,
which is only faintly recognized
(red circle). The contralateral
sciatic nerve is indicated by the
white arrowhead

Table 2 Structure-specific recommendations for each type of reconstruction used

Recommendations

Anatomic structure IR only IR with SEMAR

Gluteus minimus tendon Visualization severely hampered by metallic artifacts Recognition with medium/high confidence,
CT can be considered for evaluation

Gluteus medius tendon Visualization severely hampered by metallic artifacts Recognition with medium/high confidence,
CT can be considered for evaluation

Sciatic nerve Visualization severely hampered by metallic artifacts Visualization hampered by metallic artifacts
but can be recognized in some patients

Obturator internus muscle Completely obscured by metallic artifacts Recognition with medium/high confidence,
CT can be considered for evaluation

Ilio-psoas tendon Completely obscured by metallic artifacts Visualization hampered by metallic artifacts
but can be recognized in some patients

Prostate/uterus Visualization hampered by metallic artifacts but can be
recognized in some patients

Recognition with medium/high confidence,
CT can be considered for evaluation

Bladder Completely obscured by metallic artifacts Recognition with medium/high confidence,
CT can be considered for evaluation

Skeletal Radiol (2014) 43:1237–1246 1243



significantly improved by SEMAR, the image quality of the
ilio-psoas tendon and sciatic nerve remained mediocre. These
findings are probably related to the proximity to metallic
prosthetic components. The mean quality grade of these struc-
tures varied from 2.2 to 3.6. Thus, CT with the presented
MAR algorithm can be used to evaluate periarticular soft
tissue structures in patients with THP, particularly the gluteal
tendons and obturator internus muscle.

Multiple investigations demonstrate the benefits of using
projection-based MAR, but information on the clinical impor-
tance of these techniques is scarce [22–24]. The MAR algo-
rithm used here led to a 30 % increase in the rate of detection
of periarticular masses. Not only did both readers identify
more lesions, but confidence in the analysis of these anomalies
was also improved (quality scores 3.3–3.4 and 4.7 for IR-only
and SEMAR reconstructions, respectively). There was also a
large increase in the identification of morphologic anomalies
of the gluteus minimus and medius tendons (68–75 %). These
results indicate that the use of SEMAR increases the

performance of CT for the diagnosis of periprosthetic soft
tissue anomalies in patients with THP.

The impact of the number of prostheses on image quality
has not been previously assessed in the literature. On IR-only
images, there was a significant degradation of image quality in
patients with bilateral hip prostheses. The global quality score
for IR alone was 11–14 for unilateral prostheses versus 3–5 for
bilateral implants. However, when the SEMAR algorithm was
applied, this degradation was less important. Actually, the
image quality assessment was not statistically different in the
two groups (27–28 versus 26–27 for unilateral and bilateral
prostheses, respectively), which indicates that this technique is
particularly useful when large amounts of metal are present.

In most studies, projection-based MAR has been used in
association with dual-energy techniques (monochromatic im-
aging). Using the same grading system and dual-energy
monochromatic imaging associated with a projection-based
MAR algorithm, Morsbach et al. reported a median score of 3
for the prostate and bladder [11]. Still using the same scoring
system, Yu et al. also reported similar results using a single-
energy projection-basedMAR (3.3 and 3.4 for the bladder and
prostate, respectively) [25]. The score for these structures
using the present MAR algorithm was slightly better and
varied from 4 to 4.8 in the population studied.

One theoretical advantage of dual-energy monochromatic
imaging over SEMAR is that the latter introduces morphologic
alterations to metal and/or periprosthetic bone and thus should be
reserved for the evaluation of soft tissue structures. Some draw-
backs of dual-energy-based MAR techniques have to be ac-
knowledged. There is no consensus in the literature about the
optimal kVp for dual-energy MAR protocols [26]. Additionally,
various factors, such as the patient size, prosthesis composition

Fig. 7 A 74-year-old male with
bilateral metal on polyethylene
THP. a Coronal CT image with
IR-only reconstruction using a
soft tissue window level (400/40
HU) demonstrating a periarticular
soft tissue mass (fat arrow),
which is partially obscured by
metallic artifacts (thin arrows). b
Coronal CT image of the same
anatomic region with the same
window settings using projection
MAR. The image quality is
significantly improved, and the
periarticular soft tissue mass (fat
arrow) can be identified with high
confidence. On b, this mass
seems to be continuous with the
articular cavity, a feature that can
have important diagnostic
implications

Table 3 Dose exposure levels in the studied population

CTDIvol (mGy) DLP (mGyacm) Effective
dose (mSv)

Uni lat Mean 26.6 425.3 3.1

SD 19.1 306.9 2.2

Bilat Mean 38.4 614.8 4.4

SD 19.2 307.6 2.2

Global Mean 32.5 520 3.7

SD 19.9 318.7 2.3
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and dual-energy acquisition method (e.g., dual source, sandwich
detectors, rapid kV switching),may influence the effectiveness of
dual-energy MAR [26, 27]. With a similar performance,
SEMAR allows simpler acquisition protocols and is potentially
applicable in all scanner models [13]. Additionally, SEMAR
techniques can lower the dose delivered to the patient.

Various limitations of this study should be acknowledged.
Only the image quality improvement and not the diagnostic
performance of the MAR techniques was assessed. We had no
diagnostic confirmation of the capsular and periarticular
anomalies identified. Nonetheless, the high interobserver
agreement helps support the validity of these findings.
Although pathologic aspects of the structures evaluated were
found in several of the cases analyzed, the lack of a gold
standard precluded the evaluation of the diagnostic perfor-
mance of the SEMAR algorithm. Various prosthesis types
were present in the study population, and the number of
patients with each specific prosthesis type was limited. The
influence of the metal alloy used in the prosthesis evaluated
was not assessed. Although the metal alloy of which the
prostheses is made certainly has an influence on the effective-
ness of MAR algorithms, in our clinical practice only the
amount of metal had a noticeable effect on the quality of the
SEMAR reconstructed images.

In conclusion, CT images with IR alone yielded poor
visualization of the periprosthetic soft tissues in patients with
hip arthroplasty. The association of IR with the SEMAR
algorithm led to significant improvement in quality, even in
patients with bilateral prostheses. When this algorithm was
used, the gluteal tendons and obturator internus muscle could
be visualized with medium to high confidence. Moreover,
there was an increase in the rate of detection of periarticular
masses and gluteal tendon morphologic changes, suggesting
that the MAR algorithm used may be of value in the postop-
erative evaluation of patients with total hip arthroplasty.
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